Assessing the potential of immunohistochemistry for systematic gene expression profiling.
Immunohistochemistry (IHC) is a powerful technique for identifying sites of protein expression in tissues at the cellular and sub-cellular level. Here we have investigated the potential of using IHC for genome-wide expression screening by measuring the success rate and specificity of a panel of 35 monoclonal antibodies recognizing 5 well characterised CD antigens. Antibodies were pre-screened on acetone fixed frozen sections of spleen, tonsil and colon tissues. 19/35 antibodies gave staining with a success rate of 0/7 for JAM-2, 1/4 for CD99, 3/6 for CD138, 5/8 for CD45 and 10/10 for MHC-class II. 16/19 of these antibodies also gave staining on formalin fixed paraffin embedded tissue sections of tonsil and colon. All antibodies that had given staining were then profiled on tissues presented in human tissue microarrays. In the frozen microarrays 216 cores from 29 normal tissue types were present and in the formalin fixed paraffin array 344 cores from 35 normal and 4 cancers were represented. Where multiple antibodies were positive, there was evidence of consistent staining of the same tissues with several antibodies. In some cases differences in staining were observed potentially due to differential splice variants, polymorphisms or protein modification. With some antibodies there was evidence of cross-reactivity to inappropriate cells or structures. In addition the staining intensity with formalin fixation was changed quantitatively for some antibodies and in a few cases qualitatively, representing differential sensitivity of specific and non-specific epitopes to fixation. Accordingly, whilst IHC has potential for describing protein expression of unknown genes, these results emphasise a need to systematically address issues of specificity and sensitivity if appropriate profiles are to be described.